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Abstract:  A crucial management issue for most corpora-
tions is the effective design and implementation of their 
business process. However, existing approaches describe an 
enterprise in terms of activities and tasks view without 
offering sufficient guidance towards a process-centric desc-
ription of the organization. 
Goals have long been recognized to be essential 
components involved in the business process. Business 
process engineering research has increasingly recognized the 
leading role played by goals in the business process. Such 
recognition has led to a whole stream of research on goal-
oriented approaches. The study of goal-oriented metho-
dologies indicates that modeling of organizational goals 
constitutes a central activity of the business process.  
In this paper we advocate the use of goal-oriented 
approaches to business process modeling. Some systematic 
approaches to developing and documenting business 
processes on the basis of the explicit or implicit business 
objectives are discussed. From the representation view of 
model, the way that models are expressed is demonstrated. 
 





The traditional practice of managing an enterprise adopts a 
functional view in which the business is organized along 
individual types of work performed, resulting in 
organizational structures which reflect the particular 
functional view adopted by the business. The main reason 
for adopting a functional organization is the achievement of 
maximum performance of individuals or business functions. 
Nevertheless, this inward focus ‘internal’ performance rather 
than ‘global’ efficiency suffers from a number of drawbacks, 
especially when business improvement is sought. In 
particular, improvements occur piecemeal and independently 
of one anther, while concentration on the symptoms of one 
function ignores causes in important cross-functional 
interdependency. 
Current business challenges such as deregulation, 
mergers, globalization and increased competition, have 
given rise to a new philosophy of business management that 
organizes an enterprise in terms of processes rather than 
functional and tasks. The basic characteristic of this 
approach is the re-orientation of business from performing 
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as a cluster of functions or divisions to integrating activities 
within a limited number of core processes. Each core 
process captures cross-functional interdependencies and 
concentrates on few strategic objectives that determine 
competitive success. Therefore, a process-centric approach 
links improvement efforts in different functions to a shared 
set of strategic objectives. 
Adopting a process view however, requires suitable tools 
for identifying, modeling and measuring business processes. 
Existing business modeling approaches describe enterprise 
in term of activities and tasks offering little or no guidance 
towards a process-centric description of the organization. In 
this paper we advocate the use of the goal-oriented approach 
whereby a business is seen as a purposeful system aiming to 
achieve defined objectives which add value to its customers. 
The paper is organized as follows. Section2 introduces 
the notion of business process in term of its defining 
characteristics and presents a critique of existing process 
modeling techniques. Section3 briefly introduces some goal-
oriented approach to business process modeling. Section4 
discusses the relation between the existing goal-oriented 
approaches. In addition, from the representation view, the 
way that models are expressed is demonstrated. Finally, 
section 5 concludes goal-oriented approaches can be used by 
an enterprise that wishes to develop a new business process, 
or alternatively model, document and analyze an existing 
process.  
 
II.  Business Process Modeling 
 
The concept of business process is a key issue in the 
process-centric paradigm. However, there is a considerable 
controversy around the numbers and types of process 
appropriate to a given organization [33]. The difficulty 
derives from the fact that there exists no explicit way for 
determining business processes. There is a lack of a coherent 
and universally accepted definition of business process 
definition of what a business process actually is. Neve-
rtheless, there are some common features of business 
processes should be defined in the literature [33] [28] [24] 
[27]that provide guidance as to how business process should 
be defined. In summary a business process in the process-
centric organization demonstrate the following characteri-
stics. 
? A business process has well identified products and 
customers, such that business objectives are matched 
through the (product offering) business process and 
delivered in form of the product; customers may be 
external or internal to the organization; products may 
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include finished goods or services 
? A business process has goals, i.e., it is intended to 
achieve defined business objectives aiming to create 
value to customers 
? A business process involves several activities which 
collectively achieve defined business process goals and 
create value to customers 
? A business process crosses functional and  organiz-
ational boundaries; it concerns the collaboration bet-
ween organizational actors that are contributing to (or 
constraining) the satisfycing of business objectives 
 
In these terms a business process constitutes the 
manifestation of what organizational actors do in order to 
achieve business objectives. Organizational actors include 
individuals or groups which may be internal or external to 
the organization (e.g., company employees, organizational 
departments, customers, suppliers etc.) and influence the 
realization of business objectives. Business objectives aim at 
creating value to customers in other words they concern 
customer value goals. 
Business process modeling is a generic name that refers 
to a collection of techniques which are used to model the 
behavior of business systems. Existing process modeling 
approaches mainly originate from the software engineering 
field and fail in one of three categories: 
? Activity-oriented approaches describe a process as a set 
of ordered activities (SADT[7], IDEF0[18], DFD[34], 
Workflows[22],the F3 process[19]). The emphasis is on 
what activities take place. Each of these activities is 
decomposed in smaller tasks corresponding to smaller 
steps in the process. In addition to a collection of tasks 
activity-oriented models define the order of task 
invocation or condition(s) under which tasks must be 
invoked, task synchronization, and information flow. 
? Agent-oriented (or role-oriented) approaches specify 
and analyze the role of the agents that participate in the 
process (e.g., Role Activity Diagrams[27]), Role 
Interaction Nets[4], the ORDIT approach[21]). The 
focus is on the entity that performs a process element. 
Roles represent the sequences activities carried out by 
agent engaged in a co-operative behavior. 
? Product-oriented approaches represent a process 
through the evolution of its product (e.g., [31], [23]). 
Product-oriented models do not put forward the 
activities involved in a process but rather the result of 
these activities. The focus is on products and 
transformations made on them. Each product entity has 
a defined a sequence of states and triggers that cause 
state transformations. 
All the above approaches promote a view of a process 
that is based on the notion of activity. Activity-oriented 
approaches focus solely on description of activities. In 
addition to product-oriented approaches couple activities to 
their output (the product), while agent-oriented approaches 
establish an explicit link between the activities and the agent 
responsible for these activities. 
Existing approaches offer little guidance for identifying 
business processes. In activity-oriented approaches the main 
mechanism for grouping activities into processes is that of 
composition/decomposition. This mechanism however, does 
not offer a unique way to identify a process. The difficulty 
derives from the fact that processes are almost indefinitely 
divisible; the activities involved in fulfilling a customer 
order, for example, can be viewed as one process or 
hundreds. Agent-oriented approaches on the other hand, 
group activities into processes according to the organiz-
ational agent that performs these activities. Yet a process 
may cut across the organization involving several organ-
izational agents. Finally, product-oriented approaches group 
activities based on the product that they manipulate and this 
notion of a process is in accordance with the suggested 
business process definition as the delivering of products to 
customers. However this focus on product rather that 
organizational behavior fails to describe other important 
components of a business process such as the business goals 
the process intends to achieve and the collaboration of the 
agents that contribute to realization of process goals[9]. 
 
III.   Goal-Oriented Approaches to Business  
Process Modeling 
 
Business processes, unlike processes that are executed by 
machines, exist in social organizational settings. Organi-
zations are made up of social actors who have goals and 
interests, which they pursue through a network of 
relationships with other actors. A richer model of a business 
process should therefore include not only how work 
products (entities) progress from process step to process step 
(activities), but also how the actors performing these steps 
relate to each other intentionally, i.e., in terms of concepts 
such as goal, belief, ability, and commitment. When an 
organization seeks new ways for organizing work, actors 
who have goals and interests are likely to evaluate these 
proposal strategically, e.g., in terms of potential opportu-
nities and threats [11]. 
Therefore, it becomes obvious that taking a single 
modeling perspective (product, activity or role) is no 
sufficient for expressing business processes. A business 
process model is a description of the main constituents, 
purpose, processes, etc. of an organization and how they 
relate to each other. It is essentially a representation (on 
paper or on a computer) of the organization’s knowledge 
about itself or what it would like to become. Here 
‘organization’ can mean anything from a large corporation or 
government department to a small team or a one-man 
company. Similarly, the level of detail represented in the 
model can vary depending on its purpose[25]. As a result, a 
business enterprise is described as a network of related 
business processes which collaboratively realize business 
goals. 
From the above analysis, goal plays an important role. 
This area has received increasing attention over the past few 
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years. 
During the goal-oriented business process modeling 
approaches, EKD[9][30] is a systematic approach to 
developing and documenting enterprise knowledge, helping 
enterprise to consciously develop schemes for implementing 
changes. The approach is part of a larger enterprise 
knowledge modeling framework, known as the Enterprise 
Knowledge Development (EKD) approach. EKD advocates 
a goal-oriented view to business process modeling. Instead 
of imposing a single modeling criterion EKD offers a more 
general modeling framework that follows several modeling 
views (or rather modeling components), using the notion of 
business goals to structure business components in coherent 
business process. The above are summarized in Fig 1 which 
presents an concepts. 
The EKD framework integrates three complementary 
views (submodels), namely: the enterprise goal view, the 
enterprise process view and the information systems 
components view. 
The enterprise goal submodel uses a ‘network’ of goals 
that are used to express the casual structure of an enterprise, 
in terms of the goals-means relations from the ‘intentional’ 
objectives that control and govern the system operation to 
the actual ‘physical’ enterprise processes and activities 
available for achieving these objectives. The enterprises 
process submodel represents the organizational and 
behavioral aspects of an enterprise. An ‘enterprise process’ is 
a composite of four key enterprise components:(a)the roles 
that are played by enterprise actors in order to meet the 
process goals;(b)the activities involved in each role;(c)the 
objects that are involved together with their evolution from 
creation to extinction(within the context of the enterprise 
process);and(d) the rules that determine the process 
components. Finally, the information system component 
submodel focuses on the information systems components 
that support enterprise processes. 
In using EKD modeling concepts one may start at any 
enterprise knowledge submodel (enterprise goals, processes 
or systems) and move to other levels, depending on the 
situation.  
The totality of the EKD concepts form the enterprise 
knowledge ontology, i.e., the enterprise knowledge 
metamodel(EKM). This defines the logical form of the 
enterprise knowledge. The metamodel includes information 
about the semantics of the enterprise knowledge; it identifies 
the enterprise entities their attributes and explicit relatio-
nships between them. 
Fig1 Modeling views in enterprise knowledge modeling 
 
In addition to the above approach the i* framework 
(Distributed Intention, pronounced i-star) for modeling 
intentional, strategic actor relationships is another goal-
oriented approach. The framework consists of two main 
components. The Strategic Dependency (SD) model desc-
ribes a business organization in terms of the dependencies 
that actors have on each other in accomplishing their work. 
It is used to represent a particular design for a business 
process. The Strategic Rationale (SR) model provides a 
more detailed level of modeling by looking “inside” actors 
to model internal intentional relationships. Intentional 
elements (goals, tasks, resources, and softgoals) appear in 
SR models not only as external dependencies, but also as 
internal elements arranged into (mostly hierarchical) 
structures of means-ends, task-decompositions and contrib-
ution relationships. 
Earlier versions of the framework has been presented in 
the context of requirements engineering [12], business 
process reengineering[13][14], software process 
modeling[15], and analysis of the organizational impact of 
computing[16]. Yu extends his earlier work by defining the 
features of the SR model and giving the highlights of its 
formalization. It also further clarifies how the framework 
assists in the understanding of business processes, and the 
generation and evaluation of alternatives.  
The i* approach provides a description of work organ-
ization in terms of dependency relationships among actors. 
This approach acknowledges the fact that actors have 
freedom of action, within the social (inter-actor) constraints, 
called strategic dependencies. An actor is an active entity 
that carries out actions to achieve goals. Intentional compo-
nents i.e., goals to be achieved, tasks to be accomplished, 
resources to be produced and softgoals (non-functional 
requirements) to be satisficed, are made specific embedded 
in the dependencies between actors [10] . 
In the goal-based workflow approach proposed in [5] an 
organization is seen as a tuple [G, A, R] where G is a set of 
goals, A is a set of actors, and R is a set of resources. Actors 
act collaboratively using resources in order to attain their 
goals. 
Similarly, Lee's Goal-based Process Analysis (GPA) is 
also goal-oriented approach[20]. GPA can be used to analyze 
existing processes in order to identify missing goals, ensure 
implementation of all goals, identify non-functional parts of 
a process, and explore alternatives to a given process. 
The GEM model and methodology[3] is another goal-
oriented approach of business process modeling. According 
to GEM business processes are collections of suitably 
ordered activities, enacted by individual persons, depending 
on their role within an organization. Every process has a 
purpose which is to achieve a goal or react to an event. GEM 
offers a number of models that can be used for specifying 
processes: the role interaction model, the purpose model, the 
procedure model, the internal data model and the corporate 
data model. The GEM methodology consists of three steps: 
defining the scope of the business process, doing process 
analysis and doing system design. The process analysis step 
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consists of the following stages: goal hierarchy analysis, 
basic procedure analysis, detailed procedure analysis, input/ 
output data analysis and performance metrics specification.  
 
IV. Discussion  
 
The need for developing an overall view of goal concepts 
and goal-oriented approaches has also been argued in 
[17]and [2]. The former investigates the use of goal analysis 
in terms of different activities. On the other hand, the latter 
compares different goal-oriented methodologies on the basis 
of their goal modeling and specification approaches. In 
addition it provides an overview of different goal modeling 
strategies (goal refinement, goal decomposition, analogical 
reuse, goal  operationalization, goal conflict management, 
and selection between alternatives). Rather than providing a 
comprehensive framework for analyzing the contribution of 
alternative approaches, the objective of these works has been 
mainly to stress the significance of goal concepts in business 
process and to draw the attention of the research community 
to goal-oriented business process. It also assists us to 
understand and accordingly select the best fit for goal-
oriented modeling method. 
For example, let us consider a BPR project concerning 
the reorganization of an electricity distribution company due 
to market deregulation. In order to meet the conditions in the 
competitive market the company needs to re-examine and 
improve the way of servicing its existing customers as well 
as to adopt new ways of working for servicing eligible 
customers. The implications of these forces on this 
organization is that any reform, requires, prior to (re-) 
designing business processes and support information 
systems, a clear understanding (and a sharing of this 
understanding between many stakeholders) of the current 
enterprise situation. Thus, a goal modeling approach such as 
the i* strategic dependency modeling method or EKD, that 
focus on understanding the current organizational situation 
should be used[10]. 
We should also pay attention to other situational factors 
that affect the applicability of a method may include the use 
of appropriate tools that facilitate method execution and the 
familiarity of engineers with the applied strategies and 
supporting technologies. The selection of a particular 
method cannot be fully prescribed. Furthermore, even when 
one follows a certain goal-oriented modeling method the 
situational factors dominating the project may cause a 
number of adaptations to it. 
Another observation is that additional benefits can be 
gained by integrating different methods. The combination of 
the two approaches can lead to a more complete 
methodology. An example of this type of integration is found 
in [8]. 
It should be noted that any type of integration should 
also take into consideration the system and representation 
views in order to ensure compatibility between different 
methods and consistency between the different goal 
representation formalisms. Initial analysis of the goal 
concepts used in different approaches [1][29] shows that 
integration of goal models resulted from different methods is 
feasible, additional work is required however, in order to 
efficiently manage different formalisms and notations used 
in different approaches for expressing goal concepts. 
From the representation view concern the way models 
are expressed. Models can be expressed in a variety of 
formats, using more or less formally defined notations. We 
differentiate between informal, semi-formal and formal 
approaches. Informal approaches generally use natural 
language text to express models; semi-formal use mostly 
box and arrow diagrams; finally, in formal approaches goals 
are expressed as logical assertions in some formal 
specification language[10]. 
In general, formal approaches uses specification lan-
guage to formally define model: Telos, Temporal Logic, 
Structured, Situation Calculus and ConGolog language, etc. 
The vast majority of business process modeling efforts 
lack formal methods for modeling business processes. EKD 
uses entity-relationship models to represent structural 
information and Role-Activity Diagrams [26] to represent 
roles and their activities. EKD is a semi-formal approach.  
i* use the Telos language to formally define their models. 
The popularity of Telos is due to its ontological extensibility. 
This allows the capture of the semantics of one level at 
upper meta-levels inside Telos itself, thus allowing the 
definition of a customized conceptual language[32]. 
Rao[3] gives only a short informal description of the 
models and methodology. A methodology for developing 
multi-agent systems based on concepts similar to the ones in 
GEM appears in [6]. 
Semi-formal is the most widely used technique for 
model representation. Semi-formal models are imprecise in 
the sense that: (a) the meaning of modeling entities is 
described solely by the name given to it in the diagram and 
(b) the relationships between entities are loosely defined. 
Nevertheless, these models do provide an adequate basis for 
discussion between stakeholders and they also establish a 
framework for further analysis. Using these models 
stakeholders can confirm their shared view of the situation 
and agree the boundary within which a more detailed 
analysis will be performed.  
Formal approaches offer more expressive languages and 
are therefore more amenable to formal reasoning. The main 
advantage of formal methods is that they can be used by 
sophisticated business analysts to capture business 
knowledge in an intuitive and unambiguous way. They can 
also be used to analyze processes in a formal way; this 
would have been impossible if the business analyst used an 
informal approach. However, they lack the freedom 
necessary to adequately support goal elicitation (e.g., to 
allow conflicts and inconsistencies among goals), and they 
lack the simplicity, flexibility and ease of use of semi-formal 
representations. Thus, semi-formal and formal represen-
tations are best seen as complementary contributing to an 
evolving framework for expressing models. 
 
MODELING BUSINESS PROCESS: ANALYSIS OF GOAL-ORIENTED APPROACHES                                                                            831 
V. Conclusion  
 
In this paper we have presented some typical goal-oriented 
approaches for modeling business process. In contrast to 
traditional business process modeling approaches which 
focus on business activities, the paper advocates the concept 
of business goal in order to describe the collaboration 
between business actors.  
The paper has discussed some methodologies that enable 
business analysts to go from high-level enterprise objectives, 
to detailed and specifications of business processes for 
reasoning these objectives. The methodologies can be used 
by an enterprise that wishes to develop a new business 
process, or alternatively model, document and analyze an 
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